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(54) POLISHING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing film for the final finishing, its use, a polishing 
method using the polishing film, and a polishing product polished by the polishing film for working 
parts in high polishing surface quality without causing a scratch, a work level difference, and 
resin sticking on the polishing film, particularly, an optical fiber connector ferrule end surface, 

for working the electronic part and the optical part. 

SOLUTION: In this polishing film, a polishing layer including an abrasive particle and a binder 
resin is arranged on a base material. The abrasive particle is an acid oxide particle, and surface 
treatment or wetting treatment is performed on the polishing particle by an amine compound. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)3 
[Claim 1] 

The abrasive film which this abrasives particle is an acidic-oxide particle, and is characterized by 
this polish layer containing an amine compound in the abrasive film which prepared the polish 
layer containing an abrasives particle and binder resin on the base material. 
[Claim 2] 

An abrasives particle is surface treatment or the abrasive film according to claim 1 by which 
humid processing is carried out by said amine compound. 
[Claim 3] 

The abrasive film according to claim 1 or 2 said whose amine compounds are 1 expressed with a 
structure expression (I) - a tertiary amine compound 
[Formula 1] 

R^- — n:;^ (I) 



R1 shows the hydrocarbon group or permutation hydrocarbon group of the carbon atomic 
numbers 1-20 among a formula, and R2 and R3 show independently the hydrocarbon group or 
permutation hydrocarbon group of a hydrogen atom or the carbon atomic numbers 1 -20. 
[Claim 4] 

The abrasive film according to claim 1 or 2 said whose amine compound is the alkanolamine 
expressed with a structure expression (II), or a polyoxyethylene amine compound. 
[Formula 2] 

^(CHgCHsO)^— H 

(n) 

(CHsCHaO)^— H 




R4 shows the hydrocarbon group or permutation hydrocarbon group of a hydrogen atom and the 
carbon atomic numbers 1-20 among a formula, m and n are the integers of 0-8, and are m+n=1- 
8. 

[Claim 5] 

The abrasive film of claim 1-4 which is at least one sort chosen from the group which an acidic 
oxide becomes from a silica, tin oxide, and a zinc oxide given in any 1 term. 
[Claim 6] 

The abrasive film of claim 1-5 which is a spherical granulation particle with a mean particle 
diameter of 1-10 micrometers which an abrasives particle becomes from a primary particle with 
a mean particle diameter of 26-30nm given in any 1 term. 
[Claim 7] 

The abrasive film according to claim 6 which is the granulation particle from which the spherical 
granulation particle carried out spray drying of the dispersion liquid of a primary particle, and was 
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obtained, or calcinates this at the temperature of 900 degrees C or less, and is obtained. 
[Claim 8] 

The abrasive film of claim 1-7 whose acidic oxide is a silica given in any 1 term, 
[Claim 9] 

The polish approach characterized by using the abrasive film of any 1 term of claims 1-8. 
[Claim 10] 

The polish approach of of the electronic parts or the optic characterized by using the abrasive 
film of any 1 term of claims 1-8. 
[Claim 11] 

Abrasive products ground using the abrasive film of any 1 term of claims 1-8. 
[Claim 1 2] 

Abrasive products according to claim 1 1 which are electronic parts or an optic. 
[Claim 13] 

Use of the abrasive film of claim 1-8 for polish of an optical connector ferrule end face given in 
any 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is an abrasive film for processing electronic parts, an optic, etc., and relates to the 
abrasive film suitable for using for a semi-conductor wafer, the ceramics, an optical lens, a 
magnetic-disk substrate, the magnetic head, the last finishing polish process of the color filter 
for liquid crystal, especially the last finishing polish process of an optical connector ferrule end 
face. 

This invention relates to use of the polish approach which used the above-mentioned abrasive 
film, the abrasive products ground using this, and the above-mentioned abrasive film again. 
[0002] 

[Description of the Prior Art] 

In recent years, the optical fiber used for the optical communication which is one of the 
information-transmission approaches is used through connection of connectors, in order to 
transmit a signal over long distances. Therefore, importance is attached to the dependability of a 
connection and improvement in the optical property called the insertion loss of light and 
reflection loss (return loss) of light has been a technical problem. 

Since connection of connectors needs to contact a connector end face and needs to connect in 
the state of full adhesion by the suitable pressure, in recent years, what is called PC (Physical 
Contact) polish connector which carried out polish processing is used for the shape of the 
convex spherical surface in the connector end face which is the connection part of an optical 
fiber, and this edge surface part has the structure where of glass fiber was inserted into the 
cylinder called the ferrule made in zirconia ceramics. 
[0003] 

Usually, after it removes the adhesives which joined glass fiber to the ferrule using the abrasive 
film which used silicon carbide as an abrasives particle first, the polish process of this PC polish 
connector performs rough polish with a diamond abrasive film with a mean particle diameter of 
about 3 micrometers, subsequently gives inside polish with a diamond abrasive film with a mean 
particle diameter of about 1 micrometer, and, finally performs finishing polish, 
however, a ferrule and glass fiber had a hardness difference between ingredients, and when the 
amount of polishes of the glass fiber which is elasticity becomes, high, fiber drawing in 
(processing level difference) by superfluous polish (selection polish between different degree~of- 
hardness ingredients) of glass fiber occurs and connector end faces connect from zirconia 
ceramics, after the opening by the level difference was generated and reflective attenuation (the 
fall of return loss) of a lightwave signal arose according to the difference of the refractive index 
of glass fiber and an opening, there was a problem which acquires and says. 
[0004] 

In order to prevent selection polish of a different-species degree-of-hardness ingredient 
generally, it is known that what is necessary is just to use abrasives with the more high grinding 
force, for example, diamond abrasives etc. However, in processing by the high abrasives of the 
grinding force, although polish capacity improves, polish cracks, such as a minute scratch, occur 
in that machined surface, and this polish crack also becomes the cause of reducing return loss 
like a processing level difference. 

Conventionally, in the last finishing polish of an optical connector ferrule end face, the abrasive 
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film which distributed abrasives, such as a diamond, and an alumina, a silica, in suitable binder 
resin was used on base materials, such as mechanochemical polishing, polyester film. etc. using a 
polish slurry and abrasive cloth. 
[0005] 

For example, in the patent reference 1 , the stiffness value of an abrasive film, surface roughness, 
and diamond particle diameter are controlled, the scratch on the front face of an optical fiber 
and generating of processing distortion are suppressed in it, using diamond abrasives as 
abrasives, and the diamond abrasive film with which return loss can obtain an optical connector 
40dB or more is indicated. 

Moreover, the abrasive film which formed the polish layer on the abrasive film base material with 
the coating liquid which distributed the silica particle whose mean particle diameter is 10- 
lOOmmicro in silicone resin liquid is indicated by the patent reference 2. Furthermore, in the 
patent reference 3 and the patent reference 4, the class of abrasives particle, mean particle 
diameter, the surface roughness of an abrasive film, transmission, the Hayes value, etc. are 
controlled, the scratch of an optical connector and generating of the processing level difference 
of processing distortion, a ferrule, and an optical fiber are suppressed in them, and the abrasive 
film with which the optical connector which raised return loss is obtained is indicated. 
[Patent reference] 

[Patent reference 1] JP,07-266240,A 
[Patent reference 2] JP,08-336758,A 
[Patent reference 3] JP.09-248771,A 
[Patent reference 4] JP,1 0-071 572,A 
[0006] 

In order to reduce generating of this processing level difference and polish crack as much as 
possible conventionally, formation of the spherical-surface configuration of a zirconia ferrule, ** 
of a connector end face - semifinishing polish were carried out with the abrasive film which used 
the about 1 -micron diamond timely from the mean particle diameter of 6 microns as abrasives, 
and the polish process which used together the slurry which distributed the colloidal silica 
particle in the alkaline solution as last finishing polish, and abrasive cloth was used. However, as 
for management of a slurry, or its handling, it was complicated that there was the need of 
condensation of an abrasives particle occurring by change of the slurry concentration under 
polish processing, and washing a processing side after polish termination etc. 
[0007] 

Therefore, although processing using an abrasive film generally came to be used, it is mentioned 
that the binder resin of an abrasive film carries out transition adhesion at an optical connector 
ferrule end face, and produces an optical transmission error as a trouble in finishing polish 
processing which used the abrasive film. Since the glass fiber part contains silicon, such as 
quartz glass, when the silane system coupling agent and silicone resin containing silicon are used 
for binder resin, since binder resin peels from an abrasive film since polish processing is 
performed while the binder resin of an abrasive film contacts an optical connector ferrule end 
face directly, and adhesion in an optical connector ferrule end face takes place, this has a 
possibility of especially becoming easy to produce firm adhesion from both compatibility. 
Homogeneity needs to distribute, if the floe of an abrasives particle exists, selection polish of a 
scratch or an elasticity ingredient will arise by polish processing, and it becomes impossible 
moreover, for an abrasives particle to attain the good polished surface grace by polish 
processing in the polish layer of an abrasive film. 
[0008] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention is offering the abrasive film for processing electronic parts, an 
optic, etc. 

Other purposes of this invention are offering the last finishing abrasive film into which the Koken 
facet quality's is processed, and its use. without producing a scratch, a processing level 
difference, and resin adhesion in an optical connector ferrule end face. 

The purpose of further others of this invention is offering the polish approach which used the 
above-mentioned abrasive film. 

The purpose of further others of this invention is offering the abrasive products ground with the 
above-mentioned abrasive film. 
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[0009] 

[Means for Solving the Problem] 

This invention offers the abrasive film shown below, the polish approach, and abrasive products. 

1. Abrasive film which this abrasives particle is acidic-oxide particle, and is characterized by this 
polish layer containing amine compound in abrasive film which prepared polish layer containing 
abrasives particle and binder resin on base material. 

2. An abrasives particle is the abrasive film of surface treatment or one above-mentioned 
publication by which humid processing is carried out by the amine compound 

3. Abrasive film of the above 1 said whose amine compounds are 1 expressed with structure 
expression (I) - tertiary amine compound, or two publications. 

[0010] 
[Formula 3] 

( I ) 

R3 



[0011] 

R1 shows the hydrocarbon group or permutation hydrocarbon group of the carbon atomic 

numbers 1 -20 among a formula, and R2 and R3 show independently the hydrocarbon group or 

permutation hydrocarbon group of a hydrogen atom or the carbon atomic numbers 1-20. 

4. Abrasive film of the above 1-3 said whose amine compounds are alkanolamine expressed with 

structure expression (11), or polyoxyethylene amine compound given in any 1 term. 

[0012] 

[Formula 4] 

^(CHaCHaO)^— H 

— n: 

(E) 

(CHaCHaO)^ H 




[0013] 

R4 shows the hydrocarbon group or permutation hydrocarbon group of a hydrogen atom and the 
carbon atomic numbers 1-20 among a formula, m and n are the integers of 0-8, and are m+n=1- 
8. 

5. Abrasive film of the above 1-4 which is at least one sort chosen from group which acidic oxide 
becomes from silica, tin oxide, and zinc oxide given in any 1 term. 

6. Abrasive film of the above 1 -5 which is spherical granulation particle with a mean particle 
diameter of 1-10 micrometers which abrasives particle becomes from primary particle with a 
mean particle diameter of 20-30nm given in any 1 term. 

7. Abrasive film of six above-mentioned publication which is granulation particle from which 
spherical granulation particle carried out spray drying of dispersion liquid of primary particle, and 
was obtained, or calcinates this at temperature of 900 degrees C or less, and is obtained. 

8. Abrasive film of the above 1-7 whose acidic oxide is silica given in any 1 term. 

9. Polish approach characterized by using abrasive film of any 1 term of the above 1-8. 

10. The polish approach of of the electronic parts or the optic characterized by using the 
abrasive film of any 1 term of the above 1-8. 

11. Abrasive products ground using the abrasive film of any 1 term of the above 1-8. 

12. Abrasive products of 1 1 above-mentioned publication which is electronic parts or an optic. 

13. Use of the abrasive film of the above 1-8 for polish of an optical connector ferrule end face 
given in any 1 term. 

[0014] 
[Function] 

The polish layer of the abrasive film of this invention is formed on a base material by applying 
the coating liquid which contains the acidic oxide which is an abrasives particle, for example, a 

silica, an amine compound, and binder resin, and it comes to distribute. Since the front face of 
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the silica distributed by the solvent of coating liquid is charged in negative, the amine compound 
which has positive charge sticks to the silica front face which has a negative charge with electric 
attraction. For this reason, it can prevent a silica contacting an optical fiber end face directly in 
polish processing. Moreover, since it sticks to an amine compound alternatively and it forms a 
protective layer in the glass fiber front face which consists of quartz glass, the polish rate of a 
glass fiber part falls, and the polish impact on the front face of glass fiber which is an elasticity 
ingredient is reduced. It is thought that polish processing is carried out without producing a 
lubrication action, preventing a processing level difference as a result, and producing a scratch 
and processing distortion, when an amine compound furthermore intervenes. 
[0015] 

On the other hand, a zirconia ferrule is an alkaline oxide, when inorganic oxides of a different 
kind, such as an acidic oxide and an alkaline oxide, contact, the addition reaction accompanied by 
electronic transfer arises in the interface, and the layer of a multiple oxide is formed in a zirconia 
front face. It is thought that the polish removal rate of a zirconia rises and the layer of this 
multiple oxide prevents generating of the processing level difference between the dissimilar 
materials in an optical connector ferrule end face since a degree of hardness falls rather than 
the original zirconia. Furthermore, since an amine compound shows alkalinity, the front face of 
the silica which is an acidic oxide is activated by the chemical operation. For this reason, since 
the interface reaction nature of the silica which is an abrasives particle, and the zirconia which is 
a ground object becomes high and a conjugated compound becomes is easy to be formed, the 
polish removal rate of a zirconia becomes higher and it is thought that generating of the 
processing level difference between dissimilar materials is prevented more effectively. 
For this reason, it is thought that it becomes possible to acquire the high-definition polished 
surface which reduced the processing level difference, without a scratch and processing 
distortion occurring in a finishing polish process by using the abrasive film of this invention. 
[0016] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained to a detail. 
As a base material used for this invention, although plastic film, such as polyester, such as 
polyethylene terephthalate and polybutylene terephthalate, polyimide, a polycarbonate, 
polyethylene, polypropylene, polystyrene, a polyvinyl chloride, a polyvinylidene chloride, a 
polyacrylonitrile, acrylic resin, and two or more sorts of such mixture, can be used, for example, 
polyester film is desirable as a base material excellent in the mechanical strength and 
dimensional stability at the time of the thermal resistance at the time of abrasive film production, 
or polish. Moreover, films which carried out surface treatment, such as corona discharge and 
plasma discharge, can also be used. 

25-~1 50 micrometers of thickness of a base material are 50-1 00 micrometers more preferably 
that what is necessary is just the range which has the mechanical strength and elasticity which 
follows in footsteps of a polished surface effectively of extent which is not damaged to the 
pressurization at the time of polish processing etc. 
[001 7] 

The abrasives particles used for this invention are an acidic oxide, especially an acid metallic 
oxide, for example, a silica, tin oxide (Sn02), zinc oxides, two or more sorts of such mixture, etc. 
are mentioned. To polish of an optical connector ferrule end face, a silica is especially desirable. 
[0018] 

Especially the desirable amine compounds used for this invention are 1 expressed with the 
following structure expression (I) - a tertiary amine compound. 
[0019] 
[Formula 5] 

R^^ — n;;^ ( I ) 

[0020] 

R1 shows the hydrocarbon group or permutation hydrocarbon group of the carbon atomic 
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numb 1-20 among a formula, and R2 and R3 show independently the hydrocarbon group or 
permutation hydrocarbon group of a hydrogen atom or the carbon atomic numbers 1-20. As a 
hydrocarbon group, the saturation of a straight chain or branching or the aliphatic hydrocarbon 
radical of partial saturation, an aliphatic-cyclic-hydrocarbon radical, and an aromatic 
hydrocarbon radical are mentioned. As a substituent of a permutation hydrocarbon group, the 
alkoxy group of the carbon atomic numbers 1 -20. an alkenyloxy radical, etc. are mentioned. 
[0021] 

As an example of a 1 - tertiary amine compound expressed with a structure expression (I) 
Triethylamine, propylamine, a butylamine, dibutyl amine, Tributylamine, n amylamine, s-amyl 
amine. t~amyl amine, An iso-amyl amine, n-hexylamine, a heptyl amine, n-octyl amine, s-octyl 
amine, t-octyl amine, trioctylamine, 2-ethylhexylamine, A DESHIRU amine, a dodecyl amine, 
tetradecylamine, a hexadecyl amine, A stearyl amine, an oleyl amine, dodecyl dimethylamine, 
tetradecyl dimethylamine, Hexadecyl dimethylamine, octadecyl dimethylamine, 3- 
ethoxypropylamine, 3-(2-ethylhexyloxy) propylamine, o- m- or p-butyl aniline, o- m- or p-hexyl 
aniline, o- m- or p-octyl aniline, o- m- or p-dodecyl aniline, o- m- or p-tetradecyl aniline, o- 
m- or p-ethoxy anilines, two or more sorts of such mixture, etc. are mentioned. The above- 
mentioned alkyi group, an alkenyl radical, an alkoxy group, and an alkenyloxy radical shall also 
mean all position isomers and optical isomers. Moreover, this invention is not limited to these. 
[0022] 

Moreover, as other desirable amine compounds used for this invention, the monochrome 
expressed with the following structure expression (II), JI, a thoria RUKANORU amine, or a 
polyoxyethylene amine compound is mentioned 
[0023] 
[Formula 6] 

(n) 

(CHaCHaO)^ H 




[0024] 

R4 shows the hydrocarbon group or permutation hydrocarbon group of a hydrogen atom and the 
carbon atomic numbers 1-20 among a formula, m and n are the integers of 0-8, and are m+n=1- 
8. As a hydrocarbon group, the saturation of a straight chain or branching or the aliphatic 
hydrocarbon radical of partial saturation, an aliphatic-cyclic-hydrocarbon radical, and an 
aromatic hydrocarbon radical are mentioned. As a substituent of a permutation hydrocarbon 
group, the alkoxy group of the carbon atomic numbers 1-20, an alkenyloxy radical, etc. are 
mentioned. 
[0025] 

As an example of the monochrome expressed with a structure expression (II), JI, a thoria 
RUKANORU amine, or a polyoxyethylene amine compound, a hydroxy ethylene dodecyl amine, a 
polyoxyethylene dodecyl amine, a polyoxyethylene octadecyl amine, a polyoxyethylene oleyl 
amine, monoethanolamine. diethanolamine, triethanolamine, etc. are mentioned. This invention is 
not limited to these. 
[0026] 

It is possible independent or for the abrasive film which added two or more kinds at a rate of 

arbitration to attain the Koken facet quality for these amine compounds. 

The addition concentration of these amine compounds used for this invention is the range of the 
0.5 - 20.0 mass section to the abrasives particle 100 mass section, and is the 1.0 - 10.0 mass 
section preferably. If there are few additions of these additives than the 0.5 mass section, being 
[ which is made into the purpose / of effectiveness ] discovered will become inadequate, and 
there is a possibility that a scratch may arise. Moreover, even if it adds exceeding the 20.0 mass 
sections, the further improvement in effectiveness is not found. 
[0027] 

What is necessary is just to add an amine compound suitably in the process of the arbitration of 
the coating liquid manufacture for polish layers in the manufacture process of the abrasive film 
of this invention. For example, what is necessary is to add the initial complement of an abrasives 
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particle and an amine compound in the resin liquid which dissolved binder resin with the solvent, 
and just to carry out mixed distribution. Moreover, weighing capacity of an abrasives particle and 
the amine compound is carried out, the solvent of optimum dose is added, stirring mixing is 
carried out, the resin liquid which dissolved binder resin in this with the solvent may be added, 
and mixed distribution may be carried out. this — an abrasives particle — an amine compound ~ 
- surface treatment — or humid processing can be carried out. 
[0028] 

Moreover, as an abrasives particle of this invention, a spherical granulation particle with a mean 
particle diameter of 1-10 micrometers corned and produced by spray drying can also use the 
dispersion liquid of a primary particle with a particle diameter of 20--30nm. This spherical 
granulation particle can control the pore volume and the particle diameter of a granulation 
particle by the particle concentration of the dispersion liquid of a primary particle, and the 
spraying approach to arbitration, and can adjust with drying temperature, the bonding strength, 
i.e., the particle degree of hardness, of primary particles. 

The mean particle diameter of the spherical granulation particle used for this invention is 0.5~ 
30.0 micrometers preferably, and is 1.0-10.0 micrometers more preferably. The particle diameter 
of a granulation particle influences the amount of polish removal, and in less than 0.5 
micrometers, when it has the inclination for the polish force to become low and it exceeds 30.0 
micrometers, it has the inclination for the processing level difference produced with the 
difference of grinding quantity between the ingredients of a different degree-of-hardness 
ingredient to become large under the effect of the surface waviness component of a film. 
[0029] 

Moreover, the pore volume of the granulation particle used for this invention has desirable 0.1 - 
1.0 cc/g. In less than 0.1 cc/g, since a primary particle will be in a dense state of aggregation, 
the degree of hardness of a granulation particle is large and not a primary particle but a 
granulation particle acts as one abrasives particles as and a result, there is an inclination for 
the processing level difference produced with the difference of grinding quantity between the 
ingredients of a different degree-of-hardness ingredient to become large. If 1 .0 cc/g is 
exceeded, since a primary particle will be in a **** state of aggregation and the degree of 
hardness of a granulation particle will become small, a granulation particle will be crushed by 
pressurization under polish processing, it will be destroyed, and there is an inclination normal 
polish becomes impossible. 
[0030] 

Although the granulation particle used for this invention may be used with un-calcinating, 
preferably, it is 420 degrees C or less, and 900 degrees C or less of things calcinated under 
ambient atmospheres, such as oxygen, air, and inert gas, can also be used for 1 to 5 hours. If 
burning temperature exceeds 900 degrees C, since it will become large, the bonding strength, i.e., 
the particle degree of hardness, of primary particles, and not a primary particle but a granulation 
particle will act as one abrasives particle as a result, there is an inclination for the processing 
level difference produced with the difference of grinding quantity between the ingredients of a 
different degree-of-hardness ingredient to become large, moreover, the thing which the silanol 
group of a silica particle front face will carry out dehydration condensation, and will disappear if 
it exceeds 420 degrees C — as (bibliography — Journal of Colloid Science 1 3 [ ] — 67-85 
[1 958] etc. — ) — there is an inclination for the chemical-polishing operation by glass and the 
hydrophilic silanol group at the time of polish processing of a zirconia to no longer be acquired. 
[0031] 

Since such a granulation particle has the comparatively large abrasives particle and it can fix on 
a base material, without burying an abrasives particle in binder resin like the abrasive film which 
makes binder resin come to distribute the conventional particle At the time of polish processing, 
operating stress is large in the contact section with a ground object, the high polish force is 
produced, on the other hand, it is cracked by the primary particle in the contact section by this 
operating stress, wear discharge is carried out, and polish processing is carried out in the state 
of an always uniform primary particle. Therefore, it is thought that it excels in the capacity to 
attain the Koken facet quality. Moreover, since a ground object front face and binder resin do 
not contact directly, resin adhesion can be prevented and it is more effective. Since it 
furthermore craters in a polish layer and a part exists, generating of the scratch by the discard 
which does not act on polish is controlled by discharging wear waste and polish waste of an 
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abrasives particle efficiently from a polished surface. 

Since the spherical ** style particle of the abrasive film of this invention is the floe of a primary 
particle, when the processing pressure force of joining an abrasive film from a ground object is 
eased by the crack to a primary particle, it is thought that processing distortion, i.e., generating 
of a damaged layer, is reduced, 
[0032] 

Thermosetting resin and thermoplastics are mentioned as binder resin used for this invention. As 
thermosetting resin, polyester resin, polyester polyol resin, polyurethane resin, polyester 
polyurethane resin, an epoxy resin, phenoxy resin, phenol resin, a urea-resin, etc. are mentioned. 
As thermoplastics, the urethane elastomer which is acrylic resin, nitrocellulose system resin, 
nitrocellulose-acrylic resin, denaturation acrylic resin, an alkyd resin, polyolefine system resin, 
polyester system resin, and rubber system resin, nitrile rubber, ethylene vinyl acetate rubber, 
fluororubber system resin, other water soluble resin, emulsion resin, etc. are mentioned. 
Chemical modification of these resin may be carried out by the need by functional groups (a 
hydroxyl group, the amino group, carboxyl group, etc.). Binder resin is used at a rate of 
Independent or two or more kind arbitration in these resin. 

In this invention, it is appropriate for binder resin to carry out 30-70 mass section extent use to 

the total quantity 100 mass section of an abrasives particle and an amine compound. 

[0033] 

A curing agent is used for the coating liquid for forming the polish layer of this invention if 
needed. The poly isocyanate is mentioned as an example of a curing agent. For example, 
hexamethylene dHsocyanate, tolylene diisocyanate, xylylene diisocyanate. isophorone 
diisocyanate, naphthylene diisocyanate, etc. are mentioned. These curing agents are used at a 
rate of independent or two or more kind arbitration. 
[0034] 

Although especially the solvent used for the coating liquid for forming the polish layer of this 
invention is not limited, an acetone, a methyl ethyl ketone, methyl isobutyl ketone, a 
cyclohexanone, an isophorone, ethyl acetate, butyl acetate, a tetrahydrofuran, toluene, a xylene, 
ethanol, isopropanol, etc. are mentioned, for example. These organic solvents can dissolve binder 
resin and a curing agent in homogeneity, and further, an abrasives particle is distributed by 
stability, and after spreading, they are used at a rate of independent or two or more kind 
arbitration so that desiccation removal may be carried out completely. 

Moreover, other surfactants, coupling agents, etc. can be used for the coating liquid for forming 

the polish layer of this invention if needed. 

[0035] 

In the resin liquid which dissolved binder resin with the solvent, in the initial complement of an 
abrasives particle and an amine compound, it mixes, and it is dispersers, such as a sand mill, and 
the abrasive film of this invention is manufactured weighing capacity and by distributing to 
homogeneity in resin liquid and applying an abrasives particle on a base material. The rate of the 
solid content in coating liquid is 30 to 70 mass % preferably. As a spreading means to a base 
material top, a wire bar coating machine, a gravure coating machine, a reverse coating machine, a 
knife coating machine, a nozzle, a die coating machine, etc. can be used, for example. A polish 
layer fixes to a base material by applying coating liquid on a base material, so that it may become 
about two 5 - 20 g/m with dry mass, and drying or hardening processing at 40-120 degrees C 
with such a spreading means, for 0.5 to 72 hours. 
[0036] 
[Example] 

Hereafter, an example explains this invention still more concretely. 
An example 1, the examples 1 and 2 of a comparison 

Polyester polyurethane system resin UR1350 (Toyobo [ Co., Ltd. ] make: solid content 33 mass 
%) (35 mass sections) was dissolved in the methyl ethyl ketone (44 mass sections) as binder 
resin, and resin liquid was produced. After having added fumed silica (grinding silica) (FQ3000: 
Fujimi Make, mean particle diameter of 3-4 micrometers) (20 mass sections) as an abrasives 
particle, adding the 1st class amine (compound name POE(7) dodecyl amine) (NAIMIN L-207: 
Nippon Oil & Fats Co., Ltd. make) (1 mass section) to this as an additive and distributing to 
homogeneity by the sand mill, filtering of 75 micrometers of filtration accuracies was given, and 
coating liquid was produced. 
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[0037] 

The ** which does not add the 1st class amine as an additive in an example 1 as an example 1 
of a comparison, What made the amount of binder resin 36 mass sections. As the abrasives 
particle (ORGANO silica sol MEK~ST (30 mass %)) (80 mass sections) (solvent methyl ethyl 
ketone) and binder resin with which average grain size consists of a particle silica which is about 
50nm as an example 2 of a comparison Mixed stirring processing of the silicone resin (KR-9218: 
Shin-Etsu Chemical Co.. Ltd make) (20 mass sections) was carried out, and coating liquid was 
produced. 

The produced coating liquid was applied by the knife coating machine on the polyethylene 
terephthalate film (SG-2: by Teijin, Ltd.) with a thickness of 75 micrometers which performed 
easily-adhesive processing (what applied about 0.1 micrometers of polyester system resin). The 
drying-furnace temperature of a coating machine was set as 120 degrees C, and carried out 
room temperature neglect after spreading for 24 hours or more. Spreading thickness after 
desiccation was set to 5 micrometers. 
[0038] 

Examples 2-8, the examples 3-8 of a comparison 

Next, the example using the spherical granulation particle as an abrasives particle is described. 
Resin liquid was produced as an organic solvent, using polyester polyurethane system resin 
UR1350 (Toyobo [ Co., Ltd ] make: 33 mass %) (35 mass sections) as a methyl ethyl ketone (44 
mass sections) and binder resin. After carrying out mixed stirring of the additive (1 mass section) 
shown with the silica granulation abrasives particle P500 (catalyst formation industrial 
incorporated company make) (20 mass sections) in Table 1 as an abrasives particle at this and 
distributing to homogeneity by the sand mill, filtering of 75 micrometers of filtration accuracies 
was given, and coating liquid was produced. 
[0039] 

Examples 2 and 3 are the 1 st class amines, and examples 4 and 5 are tertiary amine, an example 
6-8 alkylamine ethylene oxide derivative. The example 3 of a comparison has not added the 
additive. Moreover, although all examples are amine compounds (all are the Nippon Oil & Fats 
Co., Ltd. make), the examples 4-6 of a comparison are acid compounds (made in Nikko 
Chemicals, Inc.). and the examples 7 and 8 of a comparison are neutral compounds (Kao Corp. 
make). 

Coating liquid was applied by the knife coating machine on the polyethylene terephthalate film 
(SG-2: Teijin, Ltd. make) with a thickness of 75 micrometers which performed easily-adhesive 
processing. The drying-furnace temperature of a coating machine was set as 1 20 degrees C, and 
carried out room temperature neglect after spreading for 24 hours or more. Spreading thickness 
after desiccation was set to 5 micrometers. 
[0040] 
[Table 1] 
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[0041] 

About the abrasive film of an example and the example of a comparison, finishing polish of an 
optical connector ferrule end face was performed according to the usual polish process. After 
the polish process performed adhesives removal with the abrasive film which used silicon carbide 
first, it gave rough polish with the diamond abrasive film with a grain size of about 3 micrometers, 
subsequently gave inside polish with the diamond abrasive film with a grain size of about 1 
micrometer, and, finally performed finishing polish with the abrasive film of an example and the 
example of a comparison. 

Evaluation of a polished surface evaluated a scratch and resin adhesion by the differential 
interference microscope (Axio Plan made from curl TSUAISU, observation scale-factor x510.2). 
The processing level difference measured the level difference between a zirconia ferrule and an 
optical fiber with the atomic force microscope (AFM, Explorer2000 made from Topo Metrix, and 
scanning area lOOmicrometer). Return loss is Optical made from EXPO. Test System IQ-2D3 is 
used and it is JIS. 05961 It carried out by the optical branching device method by the optical 
connector examining method. 
The value of return loss, 
RL=1 OLogI 0(P1 /PO)[dB] 

Be alike is computed. Here, the optical power which PO inputted, and PI show the reflected 
optical power, respectively. If the value of return loss assumes that it is -lOdB and 500- 
microwatt light will carry out incidence to an optical fiber end face, 50-microwatt light will reflect 
toward the light source. That is, 10% of energy will lose. A result is shown in Table 2. 
[0042] 
[Table 2] 
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[0043] 

As a result of evaluating, in the example 1 of a comparison which did not add an amine 
compound to the example 1, the cracks of glass fiber and a zirconia ferrule also occurred 
frequently, and return loss was also low. Resin adhesion generated the example 2 of a 
comparison using the abrasives particle and silicone resin with which average grain size consists 
of a particle silica which is about 50nm. In the abrasive film which added the amine compound of 
an example 1 , although some crack remained in glass fiber, since the zirconia ferrule did not have 
a crack, either and return loss also became higher than the example 1 of a comparison, it was 
checked that it is possible to raise polish quality and an optical property according to the 
effectiveness of an amine compound. 
[0044] 

The abrasive film of examples 2-8 using the spherical granulation particle as an abrasives 
particle did not have the scratch of a glass fiber part, a processing level difference is also 20nm 
or less, and resin adhesion was not accepted, either. Moreover, all return loss is 60dB or more, 
and was able to carry out precision polish with very little attenuation of a lightwave signal. 
On the other hand, although there is no resin adhesion, the scratch has generated the abrasive 
film of the examples 3-8 of a comparison, and a processing level difference is large and return 
loss is also about 55dB owing to it. 
[0045] 
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[Effect of the Invention] 

If the abrasive film of this invention is used for the last finishing polish of a fiber-optic connector 
ferrule end face as mentioned above, a high-definition polished surface can be acquired without 
producing a scratch, a processing level difference, and resin adhesion in an optical connector 
ferrule end face. 

Moreover, in the abrasive film using the spherical granulation particle as an abrasives particle, a 
processing level difference is 20nm or less, return loss is 60dB or more, and attenuation of a 
lightwave signal can carry out very little precision polish. 



[Translation done.] 
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